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2 2 ahq. r: *3 

A CONNECTOR FOR A HAEMOSTATIC VALVE ASSEMBLY Modtaget 
Technical ftel^ 

The present Invention generally relates to the field of connectors for haemostatic valve 
assemblies, as used for example In angioplasty. An elongate member, such as a balloon 
catheter or a vascular stent, may be introduced into the vascular system of a living through 
the connector which incorporates a haemostatic valve for safe haemostasis. In particular, the 
present invention provides an Improved Interconnection between a proximal and a distal part 
of a main section of a connector of the aforementioned type, and a means for reducing the 
risk of causing damage to a device to be inserted into the vascular system through the valve. 
The invention further provides improved closures for haemostatic valve assemblies. 

Background of the »n V p n »f nn 
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Access to the vascular system of a living, such as a cardiac patient, is required during 
endovascular procedures such as in angioplasty, e.g., for the Introduction of balloon 
catheters or stent systems. Usually, access Is provided via a connector which, e.g., provides 
a connection to a guiding catheter, the connector integrating a haemostatic valve to enable 
an elongate device to be introduced into the body of the living while providing safe 
haemostasis. A side arm may be provided as a part of such a connector in order to provide a 
connection to a manifold used for pressure monitoring, contrast media injection and/or saline 
flushing. Connectors with side arms are normally referred to as 'Y-connectors' The 
haemostatic valve ensures that blood does not flow out of the connector while enabling a 
catheter, stent system or arterirectomy device to be passed through the connector. At the 
distal end of the connector there may be provided a rotatable luer for securing the connector 
to a corresponding member at the proximal end of a guide catheter. 

US patent No. 5,195.980 (David G. Catlln), discloses a haemostatic valve comprised In a Y- 
connector. The haemostatic valve is Incorporated in a proximal end of a main section of the 
connector, which comprises a rotatable luer at its distal end. A side arm joins the main 
section between the distal end and the haemostatic valve. There Is further disclosed a 
- resilient valve element Including a normally closed slit which is arranged to be opened by an 
^ access tube being extended therethrough. Another example of a haemostatic valve is known 
from US patent No. S,176,652 (Perry K. Littrell), the haemostatic valve of US '652 Including 
two elastic and gaskets having slits capable of permitting an elongated member to extend 
therethrough, with the slits extending completely through the respective gaskets and the 
gaskets being angularly displaced with respect to one another. US '652 and US patent No 
4,798,594 (Richard A. Hlllstead) further disclose helically extending silts 
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The art of coronary angioplasty Is generally described In- n, mnan/ A . 
Meier, published by Grune & stratton Inc IZTl « ^ * B ^hart 

*tratton, Inc., Harcourt Brace Jovanovich, Publishers, 1987 



Summary of th» ir 1Yf nr(nn 



S In a first aspect, the present Invention relates to a c« nna ~ , 
assembly hav,ng a main section being T^ZIT * 
which are mutually Interconnected JJ^TT CO ' extend '"9 
Plastics materia,. When Intel™** Tl? ^ be ' n9 made f ™ ■ 

Pressure In a longitudinal ^^^1217^ ^ ^ t0 * 

» - parts, such as an ^o^T^Z^T * *~ ~ - - 

=r « zsr r-r bet= — to 

r completed ^^^^Z:^^ ^ - - 
therefore desired to provide a mnno^ , u w,tnste nd a certain pressure. It is 

Interconnection of the two parts whu„ ' 9 S ' n9te or maln mM ns of 

manufacturing process ' 8 ^""^ 8 implicated and cm efficient 

in a second aspect, the Invention provides a connecror „ k 

compnsln, a longitudinal,, ^ f ' * «*• assemNy, 

20 the valve havln 9 an open state In whlrT-. * valve at a proximal end thereof. 

Passage, and a ^T^ZZTlZ^ 7 £ *" 
stent through the connector and Into the vascular system £ a 1 " * dru9 -» a '« 1 

Physrcan. should ensure that the valve Is proper," « 1 T' " "~' ** " 3 

the catheter or stent risks to = m „. . • P^r opened, as otherwise an outer surface of 

25 surface of the device b dlroaoeTl t H r " ** ^ W,th "» «* «« «•» 

P~P-coated sunt I ^Z^^TT^ ~ °" - • 

Psvcholopica, stress, an oZTro^T T «* « >" P=r«cu,ar 

berore attempdng to J^I^^,? T *" ^ * * 
Introduce me dev.ce through a ^117. ! FO " OW "' 9 " 8ttempt, ° 

30 • has been scraped off the sL oM^r ™ y ° 0t a '»=vs realise that drug 

• examp,., damaped or w!th , wT 9 £ ofTTonT^' ^ °°™' for 

the padent. Such an Incidence Jl!7^ ** *« of ' lnt ° «* ocular of 

result ,„ the need for addton^aCt ITT'" MHent ' S hM " h «* — «*- 
W According, , t , s an oh)ect «*« "ospltallsadon of the padent. 

P-.de , roeans for reouclnp tCTo, «us * SeC ° nd ^ * - * 

vascular system thcpuph the '2 J * ~ ^ " ° - "** " - »° 
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A third and a fourth aspect of the invention provide aspects of closures for a valve of a 
connector of a haemostatic valve assembly. The closures of the third and fourth aspects of 
the invention aim at providing an efficient sealing between a passage Cn the connector and a 
surrounding atmosphere, in particular a sealing at a proximal end of the connector while 
allowing for easy introduction of a catheter or stent system through the closure. The closure 
of the third aspect of the Invention has a closure member, a face of which abuts a proximal 
end surface of a main section of the connector. It is an object of the third aspect of the 
invention to provide a closure which .ncludes a reliable sea. at a periphery of the main section 
of the connector. The closure of the fourth aspect of the invention is made from a resilient 
material and Includes a slit which extends between two opposed surfaces. The slits are 
configured to provide a closure with reliable sealing when a catheter or stent system extends 
through the closure and further to provide a reliable closure when the valve is In a closed 
state, l.e. when no catheter or stent system extends through the closure. 

With the aim of at least partially solving some of the above problems, the first aspect of the 
present invention provides a connector for a haemostatic valve assembly, comprising a 
longitudinally extending main section having a proximal part and a distal part, each of said 
parts having a longitudinally extending, through-going passage, the connector further 
comprising connection means for providing a connection between the proximal part and the 
distal part, whereby, when interconnected, the distal and proximal parts coextend In the 
longitudinal direction, the connection means comprising a projecting portion which Is integral 
with one of said parts and which Is adapted to engage a recessed portion of the other one of 
sa.d parts, so as to mutually secure the parts In the longitudinal direction. Thus, thanks to 
the essentially mechanical connection between the proximal and the distal part, the 
connector may be designed to withstand a given Internal pressure, which may accurately be 
calculated based on specifications of the materials from which the two parts are made and on 
dimensions of the parts. In addition to the mechanical means provided at the 
Interconnection, the interconnection may be reinforced by glue, though. In a presently 
preferred embodiment, the connector is assembled without glue. Preferably the 
interconnection is formed as a snap-lock connection, e.g. a self securing snap-lock. In a 
preferred embodiment of the invention, the projecting portion is a barbed portion The 
barbed portion may, for example, be provided as a part of an outer periphery of a first one of 
the two parts, the dimensions of which allows it to at least partially surround an end portion 
of a second one of the two parts. The surrounded part may thus provide a rim or a collar, 
e.g ... at a transition between a small diameter section and a large diameter section thereof, 
which rim or collar the barbed portion may engage. The barbed portion preferably includes 
several barbs arranged along the periphery of the first part. In order to allow the barbed 
portion of the first part to be slipped over the second part, the barbed portion may be flexible 
n a radial direction, whereas it Is preferred that it Is not, or at least less, flexible In the 
longitudinal direction. Such radial flexibility may be brought about by longitudinally extending 
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silts provided in an end portion of the first nan- t„ 

po*o„ being provided at the pL™, Z^aC T™' 

comprising a collar portion e a » « T Wrt ' ™=e«ed Portion 

prox,r„a, part, m It'Z^ZTLT PM,,0n ' PrOV,<le<, °" 0U,e ' ~*» <* 

Portion of the ptwlmal par^nTr^^rr ^ * ^ " 

•<»y receive an end portion of the distal part. 

™a„s may , ncJude a H^tT'-IT*^ S - ~"» 

— par. are Interconnect, „ ctarnpLt^^tl' T" ^ ^ 
fits around and tightly closes an outer collar o«Z ^ T ' eXamP " ! *"* * 
■hat ,t m. Inside and tightly closes at,™./ T Inner one of the two parts and such 

uhtly closes an inner collar portion of an outer one of the two parts. 

-sired. .^^7^'^ ,0n9 ' tUI " na, "'^ "* ~~ " 
engaging a thnaad of a cormsoLTrTL h W * h a threade ° I 30 ™ 0 " <°' 

embodiment of the J^X^^IV^T ^ 3 ^ 
need for manufacturing a luer as a separate part A Z ZadT " * 
Provided on an outer and possibly conical „.„ o^e d^Irt h" 9ro ° Ved "°' tl0n * 
Portion may be provided on an Inner surface ^STJT TT " SeC ° nd ""^ 
threaded portion may be provided betw JT. f M ' ** latter "»< *• 
extending passage through ST^TI? . T" ■■"•■«—* 

when seen In a radial direction " - SUm,Un< " n9 outer «-■ * «• Ml part. 



side arm may be ar^Z^e, h T" injett ' 0,, ^ ■""•» ™« 
stopcock, such as a sJndard 3^0^™ 1"'™* — 
sector may be manufactured ^^Jl ZlZZT ~ * "" 

. Invention. features of the second aspect of the 

There Is also provided a method for manufacturing , . 

assembly. ,„ particular for ^^^ZZ ' hemostatic valve 

Of me invention, the connect coning a7„" «!d. '° " — - 

'5 proximo, part and a dlsta, part, eZ^^HT",^ ""*" ™» hav "* • 

P rc, each of said parts having a longitudinally extending, through- 
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going passage, the connector further comnriem,. 

between the proximal part and the d O^TT^ ^ * ~ 

proximal parts coextend ,„ the ^ *» «™ and 

Pr.ject.ng portion which is Integra. 'with "T^ * 

5 recessed portion of the other one of the parts the rnT" ****** * Cngage a 

snap-loc k between the projecting portion a n^t e ™ ZTT ^ * 9 
Parts in the iongitudina. direction. Injection-mouidina^n mUtUa " V th « 

Process for the distal and the prox ima« part ^"ate manufacturing 

The Invention also provides a new use of a snaa i„h, , 
0 longitudinally extending proximal aJY, ,ntercon nection between a 

extending, th-ough-gotog passage the snao a ,0 "9 i ««*nally 

'ntegral wh, one of sold pL « I^^l" — * 
one of said parts, so as to mutually sec» hT ~ 9 9 P °™° n * *• other 

> connector may In pamcutor * a ~ ™ T "* '""a*" 1 ""' "'^Mon. The 

tendon and n.a^s^^"^- » - - or second aspect of to. 
below. y reature of tne connectors discussed above and 

being scraped off a drug-ooatedTte* t h. " 1 T SPeCmCa " y to """"^ *• ** * = *"9 
connector for a haemos^adc t^mLT * *• »™«- a 

«c«on having a iengft^.n,,,™^!"^ ™" 9 a ■«■«■*■* e«end,ng main 
end of the connector the S^tES ~ ^ 3 «— » a « 

-nserted Into the passage, and a Cd^to^l " ~ mam - T be 

the state of the valve. The Indicator may p^^^f* 9 " ' nd ' rat ° r *" in< " CaBn9 
operator, so that the operator by looklno * Z k . and/or a ttctlte feedback to an 

the state of toe valve. 9 ' tOUChln3 the val «> "-V easily determine 

■ of to, valve may be 7fZ2lT T" * - »™ «* that the state 

The vah,e opener, or, ,„ case of m " ™ re ' all0n * *« mal " — *»• 

• advantageously be arranged n^e ™* 
Providing ,„ opttca, appearance of at feaTa "rt ^,7" ""^ ° PUCa ' mea " S fer 
different fmm an opdcal appearance of toa. Z f~ *" ' he 0pen state "•** * 

exempt, the valve may com prtS e 7n ^llZTrT ^ ^ F - 
member, arranged to sea. toe pradma. enZf 1 ° ' 35 3 S " lcone 

- ve.ve opener comprising a l^^ZZZl^ TT °' ^ 

«r wnicn extends co-axlally with and at least 
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composes a b-ensparent <* *• «*. opener which 

connector, a, a P 1J " IT 6 POrM ° n ' ^ *• """" — » * «■» 

opa,ue portion of the ^ ^^^T — * * - 

through the transparent seefon „he„ the Z^, ' 2? T "*** " V * ble 

0 coloured secdon may be deany viable 1 2 Thus ' tor «""»'• *. 

end compietely hidden when I «,ve Is TuT ' S *- «*• 

rriirrrrarrr vaive ' ^ * — - «** 
■ * — aj t ^rraxx^rra" ra,he,er ~ 

as the haemostatic valve. However fr« m =. ° f 3 ^ may be Provided 

<eslgn has the .^van^nC^ a™^ ^ * ~* ^ ^ — ' 
thonough the valve for opening .be ml^ ~ 
without damage. Tnerefbre as the Intm*,,, 7 ° r *"* can te induced 

' balloon expendable stent, n^^IT, COmn,0,, " * Va ™* r ~«* 

of the stent on the baboon. d\ " """"^ * 

of such punch.™ verves are those deL.1T *° mK popular - ^""P^ 

embodiments of the prJ^^T^ C ° nneCt '° n W,th ^ 

me v„ve descdbed ^^Z^ ^ " * 5 - 195 - 980 ' « 

It should be understood that the connector aecordlno to rh. .„ 

as generaUy d,scussed above, may also 7£.T* " lnVent '° n ' 

Invention. Embodiments of th* m „„^ matures of the first aspect of the 

«o a manifold, ,.. l ^T-Z^T^ ' ~ ™ ** ™*> - -hector 
. , a W t further - ^ ^ 1^ - 

which abuts a proximal end suZTtt e mainTT C ° mPriS " ,a * *— a * 

being provided m, a ^ZZ JZl? ' " '** am) ewl 

protrusion for engaging a corresponding Indentation provided In the 
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other one of the face/surface It will b 

provide a further sealing ,„ comparison ** ** ' m *™° n " M *-*>*>» 

■n e prefer embodiment. Jc^Z^ZT^ * traa,, " >na, • ~ 
adapted to deform ,„ the arM „, ^ - ' material «**h Is 

5 d — ^ the end surface of ,N, 17^,71 — ~ 

■W. «lgh, sea, is provided at the outer p^Hf^ Mch <*»■ ™sreby, a 
Preferably, the probusion and Indentadonltnrf MSSa9e * 8 Pr ° X,mal «• *««f. 
•melon, , lo „ g the enHre end surta^e m a n s r " "* " 36 °° 
the invention may be Incorporated I fr^n, h ' ™* a0SUre 0f "* »W aspect of 
10 <"* 'nvention. £££ ™ - — «-» of one other aspecu 

a- I. may we,, he combined * the ^ ^"^,1^'-* 

rasmen, matena, and ^J^ZZZZl TT * "~ *•» = 

" « -"'ace. and at least one passage S W "* ~ «-** * opposed to the 

extending between the two end surfaces H,7^ 36 " ^ n0rm " llv and 

tubular member being e^,, m^^^ " **■ — «> open by a 
surface which „ , 0 „ge r „,„ „ ^^"^ Sllt " a, the nrat 
of the closure member, the transveLa Cn ST , **' a "" r - « surface 
*> of the s.it at the other surface of * " ^ ** *~» «™> 

least partial* forcing the member be,ng ££1 I tT J*™* ** «<"*> « 

anguiar aiignment vdth respect to the ^T^^TT "*° * ™>"- 

Gasket-like member made from a resilient . ambodlment, the dc*ura is a 

" "assage s„t is praferably fonX" T^' "* " °' "ax- 

surface which is aligned with a second axisTs J^T ' T "** ° ,symm ^ on the first 
catheter or stent system Is held substanlv ZZT ^ ="* - 

when extend^ ^through. By *« « ~ - the Cosur, 

alignment of the catheter or stent system and thVl ™' ** riSk <* 

'0 ns* of the catheter or stent systemTret* ^„ ' " "« *—» also the 

area of the slit that a gap is coated E^^T* ^ ' 0 ^ •» 

- and the closure. ^ n 3,1 outer of the catheter or stent system 

■ In preferred embodiments of the fourth aspect of th. , 

of passage s,*s. which define a nra, Im^ ^ T ^ 3 M « 
first surface, and which extend radially outwarth, fllT " " lntereettl on on the 

surface, Thera tnay for exampie be JJZ T k ° f a " ,ta<:t " "» 
of contact, or ^ may paMd^l^lT* "T" ^ - Mnt 

second, opposed surface, the siits Praferab,y d^e a S eco ?" * ,0rm " ^ 0 " the 

e me a second, common point of contact, the 
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slits preferably being substantially short at the second surface than at the first surface. 
Preferably, the length of each slit at the second surface is at most l/ioth of the length of 
that slit at the first surface, more preferably at most l/20th. In an Idealistic embodiment, the 
slits extend a length dose to zero at the second surface, such that they meet in a point on 
the second surface, the point being preferably arranged centrally with respect to the surface. 

In order to facilitate introduction of a catheter or stent system through the closure, at least a 
portion of one of the first and second end surfaces, such as preferably the second end 
surface, may have a concave shape. 

When mounted in a connector, the second end surface is preferably oriented to face the 
proximal end of the connector. 



The closure of the fourth aspect of the invention may be incorporated in or combined with 
any other feature of the other aspects of the present invention. In particular, it is well suited 
for any connector described herein, and it may well be combined with the features of the 
third aspect of the invention, preferred embodiments of closures embodying the third and 
fourth aspects of the invention providing a reliable peripheral and central/core sealing. 

Generally, embodiments of the connectors of the present invention may be designed to fit a 
wide variety of stents, including, but not limited to, Strecker Stents, Palmaz Stents, 
Wallstents, self-expanding Nitinol Stents, such as Bard Luminex Stents, Symphony stents, 
Smart Stents and AVE SE Stents, Perflex Stents, AVE Stents, Intrastents, Instents, Hercullnk, 
and Dynalink. Likewise, the connectors of the present invention may be designed to fit a 
variety of catheters, including, but not limited to, Mainz balloon catheters. Monorail balloon 
catheters, PCTA catheters, and ultrasound catheters. 

Brief description rrf r-h* rfpiWlim 

The above aspects of the invention will now be further described with reference to the 
drawings, in which: 

Fig. l shows a longitudinal cross-section of a connector according to the invention, 

Fig. 2 shows an exploded side view of the connector of Fig. l and an associated stopcock, 

Fig. 3 shows a longitudinal cross-section of a valve incorporated in the connector of Figs, l 
and 2, the valve being in a closed state, 
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Fig. 4 shows the valve of Fig. 3 In an open state, 
Rg. 5 shows a cross-section of the valve of 

a state of the valve, 9 ' 3 "* 4 ' an '"^ator for ind.cat.ng 

■ 

= 2 ° f a — ~ ~ ,„ ,„ dlcator of 

Rg. 8 shows a tan*u*« cross-secBon of , olsta, part of Fig. 7, 
P>9- 9 shows a perspective Mew of the proximal part of Fig. s, 

^rr;; v,ew of a ~ ■* — « *. P rox, m ., « „ 

f a te , cross-sect^na, view of one emtoaroent of the closure m eo»er of „. 
U.' U 15 ' CrOSS - SeCMOnal * " — «—« Of the closure merger of P*. 




As It will be appreciated from the below de«-rinn«„ 

invention, all of the above asnel nrT ° f a preferred embodiment of the 

20 embodiment. * ' nVent, ° n maV be com ^ * singte 



assembted In an end-to-end manner with ZTT T " ,0n9,tUd,na ' d,rec «™ and being 
oeing received In a proximal Zl^ZT^l * ~ P *« 102 

25 formed as a rotating luerlock Z^Z ou7 ^ ^ ^ d ' Sta ' part 104 «» 

second, inner threaded portion u wTtN TT* " ^ 109 ' a " d a 

P-ded a .n^T^; Z h^ ^'aT £ ^ « *" * 

^ssage no and H2, respectively. When 
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assembled, the proximal and the distal part together define a mafn section 114. At the 
.nterconnection between the proximal and the distal part, the distai part defines a projecting 
portion 116, preferably a barbed portion, which projects radially inwardly and engages a 
recessed portion 118 of the proximal part 102, the recessed portion lis being in the form of 
a collar defined by a transition of the outer diameter of the proximal part 102 The 
interconnection will be further described below with reference to Figs. 7-9. The projecting 
portion 116 is shaped to provide a snap-locking of the distal part 104 onto the proximal part 
102. When assembled, the proximal part and the distal part clamp an O-ring 120 between 
them, the O-ring being provided at a reduced-diameter section of the proximal part and at a 
corresponding widened-diameter section of an inner surface of the distal part. Side arm 122 
is provided for connecting the connector 100 to a manifold (not shown) used for pressure 
monitoring, contrast media injection and/or saline flushing. As shown in Fig. 2 the 

connection from side arm 122 to the manifold may be provided via a stopcock 124 and a side 
arm tubrng 126. 



At its proximal end, the connector 100 of Fig. i comprises a valve 128 comprising an 
elastomeric closure member 130, a valve opener 132, and a puncture member 134 shaped to 
provide an elongate passage port which, in the Cosed state of the valve as depicted in Fig. 3, 
a lows the closure member to seal the proximal end of the passage 110, whereas In the open 
state of the valve, as depicted In Fig. 4, the puncture member penetrates the elastomeric 
closure member 130 to allow a catheter or a stent (not shown) to pass through the valve. 
The puncture member 134 is, as shown in Figs. 3 and 4 integral with the valve opener 132, 
which may be longitud.naliy displaced along an outer surface of the proximal part 102, as 
Ind.cated by arrows 138 in Fig. 1, so that in a most proximal position of the valve opener, the 
va ve is in a closed state, as In Fig. 3, and in a most distal position of the valve opener the 
valve is in an open state, as in Fig. 4. An Indicator for indicating the state of the valve 
comprises a coloured member 136, see Fig. 2. 

a R l! 3 7 SS ' SeCtt0n ° f the Valve of 3 '"eluding an Indicator for Indicating 

a state of the valve. The indicator comprises a coioured member 136 which may, e.g., the 
colour of which may, e.g., be yellow or any other strong colour. A most proximal section 140 
of the valve opener 132 is opaque, whereas a distal portion 142 of the valve opener is 
transparent. Hence, when the valve is In a closed state as illustrated In Fig. 5, the coloured 
member 136 is visible through the transparent portion 142. However, when the valve is in an 
open state, I.e. when the valve opener 132 is displaced to the position illustrated In Fig. 4 
the opaque section 140 of the valve opener overlaps the coloured member 136, which is then 
essentially invisible to an operator. If, for exampie, the coloured member 136 has a string 
ye, ow coiour, it wi.. be immediateiy apparent to an operator when the vaive is in its dosed 
state thereby clearly indicating that no attempts should be made to insert a catheter or a 
stent through the valve, whereas no yellow colour will be visible when the valve is in Its open 
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that the 

state. a,V6 ,S ,ts open state Invisible In the dosed 

A 

to ^ PM „on j, b zi zzzs «: rxT made oosabte 

elasticity. The radial elesOdtv ma* h. „ ! ! substantially no longitudinal 

member 136, such sl^no a * , "*"«'"* site In the 

' 5ucn SIIK ""9 formed essentially like those «n>= <aa „a.ij. 
area o, the barbed portion of the distal part 104 or 1*2^, „ "'^ 
ng. 5, the proximal part 102 defines » a connectolr - see Fig. 9. As Illustrated In 

when the member 136^^.7^0^°" " ' " 6 < 50 *« 

-,y secures ,e member £ ^TZ'mT ~ " ^ P< " ,l<>n 

- Pro«,ma, part ^^'rTrTTra ^ " 6 ~ 

Illustrated In Ho. 7 the - . reference » "9S- 5 and 6. Thus, as 

the proxlma, part «^ ^ 15 t 8 ^ ^ "° — •*» • — »« - 

? . , but „h,ch * dB jzr ^ o nir,»rr rr rrr is nM shown in 

dlsta, part 104 and JZZZZ£?! * n » the "***-T of the 

allows the second part CZ'^^ZZ Z T "** 

proximo, part 102 ,„ a snap-iocklng manner ^ *" lM °' * e 



30 
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Preferred embodiments of the third anH fis.—u 

described with reference tolfTo 13 t !T * " ,Ve " BOn «* « *• T 
with rig, 1-9 era refe^ed to 1 ^ * d ' SCUSSM — 
are rafarrad to. , shou*. J^TT:^:^ ^ 
- oespira of the fact that the same raferance numerate erased ' "** 

protrusion 158 ,™,ded L IZT. 2^.1^ » -"T Th T" 
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embodiment of Rg. 12 and reference numeral ifia .„ 

162,164 extend radially outwardly from aT! ^ emb0dS ™ nt <* The slits 

«rst surface 156 of the closure mlmbeT 30 n Z k ^ ° f ^ 166 pr ° V,ded * ■ 
nave a length at the first «fj^!^. h ° f *' * S,its *« 

5 surface 160 of the dosure n^Tbe, ^£T™* **" * *"* « 9 Second 
*ave a length at the second surface ^^^3,°' ^ "* *» 164 ' 
'n a single, second point of contact 168 In hi T ^ ^ SltiS 164 ™<* 

Provided to facilitate Insertion ofTcaL emb ° d,ments ' 9 «™>* portion 170 is 

sertlon 0 f a catheter or stent system through the closure member. 

The operation of the embodiment of th„ ™ 
10 drawings ,s as follows: 100 deSCribed ^ with reference to the 

1. A manifold (not shown) is attached to the side arm w 

2. The distal end of the con no^ . 22 ° f the lector. 

shown,. C ° nneCt0r * to a proximal end of a guiding catheter (not 

3. The connector Is flushed with «n«^ *~ 

achieved when the v„v. „ * * b0l "" eS - nUSh,n9 " Vah " 128 * 

—set* r^-nir: :rr- — - * 

6- A guide wt re (no, shown, or ' Z *T " ** 9Uldln9 Cathete '-- 
Induced ,n«o the conne^r a m eW ™ide wi ", ""^ "> 
when .he 9uWe wire , inse.ed alt I' ^ ^ * 

catheter con he inserted a,one w^ o^Z^"^ ^ A 
opened using the valve opener 13 2 M r . WeVer ' * e valve sh °"«l °e 

«en t , ultrasound catheter, etc. •»»-*«,. dllatadon 

catheter, such as a 

y. Mv procedure devised hv the catheter or s** manufcc^r ,s then fo „o„ed. 
pensions and other specif ot , pre.rred emhodlntent or the connector too are 



15 



20 



JO 



- Inner diameter of narrowest portion- 
Maximum diameter of device to be Inserted: 
■ Minimum diameter of device to be Inserted- 
Maximum pressure resistance with 
PTCA catheter and guide wire: 
Maxim pressure resistance without device- 
Metallic insertion tool length: 
Metallic insertion tool inner diameter- 



2,4 mm - 9.0 mm. 
2.33 mm - 8.0 mm. 
0.17 mm - l.io mm. 

8 Atm or with Percutan graft l atm. 

21 Atm - 2 atm 

10 cm - 2 cm 

0.64 mm - 2.00 mm. 
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interval refers to AAA 9 raft (Percutaneous-Abdomtnel AorHc Aneurysm stent graft). 
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CLAIMS 



3 



having a ^Jwl^STTS In 3 " ^ ' 104 '' "* «* -* « 
further « m L, exten( " n 9' thwsh-golng passage (110;112>, the connector ( 100) 

UK. anoZ J^ T ^ " PrOV "" n9 8 COn " ettl °" *•"•» P-O-a, par, 

™ ,n * r <104> ' ■«—«-«. «~ and proximo, parts 

(116) wtilch Is Integral with one of s„d parts (102; !04) and which is adapted to enaaoe a 
messed portton (lis, of the other one o, said parts (.02; 104). so as to mu^^e the 
parts In the longitudinal direction. 

i A connector according ,o claim 1. wherein sold projecting portion (116) ,s e barbed 



4 1 *"^°^7 rd ' r ' 9 * da,m 2 - 3 - «— « end portion (100) of the dista, part 

lo »™ prov ' ded r saw end portion (io8) - 0,6 d,aa ' part < io2 >' - ™ 

Porbon (118) comprising a collar portion provided on an outer surface of the proximal par, 

i: 7^z^z:™ m whcrein *• i "~ (ii6> te * » — 

oart ao"^Z d r a " anV ° f daln,S Where ' n a " "* ^ < 106 > * «» Po- 
part (102) is adapted to receive an end portion (108) of the distal part (104). the barbed 

Parting portion (lie, prov1ded Mld end ^ ^ 

- oTZZT (Tot"" 6 ' where,n the bariMd (116) 18 * an ~ 

8 A connector according to any of the preceding dalms, further comprising a sealing means 
(120) for providing a liquid-tight seel at the in teroJ n„ectlon. 



15564OK01 



15 



LtrT r 0 """ 9 W Cfc " m Wh6re "' SM " n9 mMns < ,2 °> «^P*- « resist 
member and wherein the prexima, ,„„ dlaal (102;1M) _ „„„ lntercoIW J' 

arranged to clamp the resilient member between them. 

Ill r^ZT ,0 r °' da ' m5 " 9 ' Where ' n * «* that the 

aTexteliT, * T PS,t <102 ' TOy 10 ~* Mh « r «"«• an 

axis extending m the longitudinal direction. 

11. A connector according to Calm 10, wherein the dlsta, part (104) constitutes a rotatable 



12 A connector according to any of claims l-n, wherein an outer wail of the distal part 
(104) is provided with a first threaded or grooved portion (109). 

13. A connector accord.ng to any of claims 1-12, wherein an Inner wall of the distal part 
(104) is provided with a second threaded portion (ill). 

14 A connector accord.ng to any of Calms 1-13, comprising a side arm (122) for connecting 
the connector (100) to a manifold. «>nneccing 

.x^rr* acOTd,n9 da,m and a s,de - ™*> ™ - ~ 

17. A method for manufacturing a connector (100) for a haemostatic valve assembly. 

dZpara 9 ,'JZrV? ei<ten< " n9 SaCK °" <U4) haV,n9 a Pro * mal "« - • 

To C i Sa "' ""'* h8, " n0 8 * ending, threugh-goin, passage 

^™ —* furth " -"*■•»»■ connection means for previding a conneln 

rZ,?d 7 . ^ (102> ^ ^ Part (104) ' — » '""-nnected. 

«be d, ta, and prexima, parts coextend In the longitudinal direction, said connection means 

which ,s adapted to engage a recessed portion (118, of the other one of said parts 

no*™?, in? COmP,feln9 * e aeP " Provldln9 a sna " J - 10 * >««•»" •»• Projecting 

port*. (1 16, and the recessed portion (118, for mutually securing «he parts (102 iL) In 
the longitudinal direction. ; 
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parts (102; 104) from a plastics material. 

3 h aP ,' ,0Ck ° S ' nterconnealm "*"« ■ "ong«udl«Hy extending primal 
part (102) and a longitudinally extending distal part (104) of a main section (U4) of a 

eZ2 Tl T 3 ? aem0aaHC " M aSSemb ' V ' MCh ° f Sai " MrtS havin » a ""^"dlnally 

m« r. k , 9 PaSSa " <110; " 2) - Snap - | ° Ck a Po«'an 

(116) which is Integra, with one of said parts (102; 104) and whfch ls 0<fapte<) ,„ 

r«r.T I" 8 ' °' ° lher ° TO * " as <» m *«»V -cur. Bre pal 

(102; 104) in the longitudinal direction. 

20 A connector (100) for a haemostatic vaive assembly, comprising a longitudinally 
extend a ^ sectlon (m) hayjng g , ongitudjna||y ^ 

(110;112) and a valve (128) at a proximal end of the connector, the vaive having an open 

£1 -TL" e '? n9ate memb6r ^ ,nS6rted ,nt ° the paSS99e < 110 ' 112 >< "d - 
closed state, the valve comprising an indicator (136; 140; 142) for Indicating the state of the 
vaive. 

n£ TTTT aCC ° rdin9 10 2 °' Wherei " the Va ' Ve (128) COmprises a valve openr 
(132) which is iongitudinaily displaceabie a.ong an outer surface of the main section (114) of 

the connector (100), such that the state of me valve (128, may be changed by 
valve opener (132) In relation to the main section (114). 

me a lT eCt °L aCCOrdlng t0 C ' alm 21 ' thS indiCat ° r < 13 *"*"2> comprises optica, 

means for providmg an optical appearance of at least a part of the connector (100) in the 
open s ta t e which ls different from an ^ ^ ^ ^ ^ ^ 

ciosecf state. 

^"TT aCCOrdln9 t0 21 ° r 22 ' Where,n the Va,Ve (128 > further «"Prt«- an 
ela^omeric closure member (130, arranged to sea. the proxima. end of the connector (100) 

In the closed state of the valve (128), and wherein the valve opener (132) comprises a 

ClTo^r^l 3 ? ^ eXtendS CO " aX,a,,y ^ ^ 9t ,6aSt Part 'V «— — Passage 
(110, 112), and wh,ch is arranged such with respect to the closure member (130) that it 

penetrates the closure member (130) In the open state of the va.ve, the closure (130) 

rjit!? t an ° uter surface ° f the puncture ~ < i34 >' - d «* «« 

it does not penetrate the closure member (130) in the closed state of the valve (128). 

24 A connector according to any of claims 21-23, wherein the valve opener (132) comprises 
a transparent portion (142) and an o P a q ue portion (140), and wherein the main seZ 
(114) of the connector, at a proximal end thereof, comprises a coloured section (136) which 
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is covered by the opaque portion (140) of the va. ve opener when the va.ve Is in the open 
s ate and which is visible through the transparent section (142) when the va,ve ,s in the 
closed state- e 

coloured member „h re h ,s connected to to, main secHon (114) via a connacdon having a 
pn^ecnn portion (144) which is integral wito one of said secdons (U4;l36> and adapted , 0 
engage a recessed portion (145) of toe other one of said sections (114; 136). so as to 
mutual!/ secure toe sections (114,136) In the longitudinal direction. 

0 £ lr.r°, r , nnT"" 9 '° ^ °' dalmS 2 °- 25 ' COmPriSln9 « SWe a ™ ' 12 « 'or connecting 
the connector (100) to a manifold. 

27. a kit comprising a connector (100) according claim 26, and a side arm tubing (126) for 
the side arm ( 122) of the connector. ' 

■ 

e 2 nd A J?H a T" n9 ,0 da ' m further °" n '>«'"9 » aopcodc (124, to be connected to one 
end of the side arm tubing (126). 

' ^itZ^T, <l36i 1401 142) for ,ndlcM,n9 a dosed or open sta « « a « 

valve (128) integrated In a connector (10O) of a haemostatic valve assembly. 

30. Use according to Calm 2g, wherein optical means (136;140;142> are employed for 

ZZT°J2 T appearance of at ,eaa " P "* * °* """ «** (l00 > «" — 

which ,s different from an optica, appearance of that part of the connector In the dosed state. 

3 c^Z «nm ° (128> 8 COn " eCtor (1 ° 0> ° f 8 haemostelte val ™ -"»■*. toe 
connector (100) comprising a longitudinally extending main section (114) having a 

longitudinally extending, torough-golng passage (U0;112, with toe valve (128) at a 
proximal end of the connector, toe dosui* comprising a ciosure member (130), a face (156) 

» L TT" (1S2) of saaton <"«>• « - — ^ and' 

" irl 2 , « ' beln9 ProV ' ded ""*• 8 "«"»'» « 58 > «W» a spending 
indentation (154) provided in toe other one of said face and said e nd surface (152; 156). 

~,,?.r7 T*!" 9 1 ° Cb " n 31 ' Where ' n d ° sure TOmber < 13 °> » »«* *«n a 
mmm materia, which is adapted to deform ,„ the area of said protrusion and said 

inden atK»n when sa,d face and said end surface (152;l56) are biased towarts each other so 
as to ,h«eby provide , liquid „ ght Mlraril outer ^ "Jj£ - 

a proximal end thereof. at 
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* aa,™' 1 ™' a va,w a ™ - ~* • «*— acting 

34. A closure for a valve (128) of a connector (inm rf ,t 

do«.r»™ «r a connector (100) of a haemostatic valve assembly the 

closure comprising a closure member f 130) whirh i c « . aemD 'v. tne 

which defines a iw a „H / de from a resi,lent material and 

- £z r ;;: sz^zlsttt and at *- - — 

surtax M . »" ri "aiiy closed and extending between the two end 

* fcngth o„ ;™ 9 ir ' M) haV '" 9 ' ,e " Sth * ^ «*« "*» * -~ 



— , - i ;r;: e rr^ssr whtth rad,ai,y 

closure according to claim 35, wh** the p, ura ,l tv , of passage site tt 64) def.ne a 
second, common point of contact (168, on the second surface (160). 

37. A closure according to any of claims 34-36, wherein at l»»» 

(164) has a length on the second surface (160 whlT . PaS5a96 
Passage s„t on the first surface (is^ " ' /10th * "» ,en9th ° f *" 



25 



30 



s 3 uC S 156) "nt 9 * ^ " 34 " 37 ' « *- - I— Of fhe finst end 

para,, r: r.^rr= rr — * 

contact ,s subsfcntlally perpendicular to the two planes! mm ° n P °"* ° f 

~ r~ - - - «- - one of the 

zzzzzs? to * wherein ™ — < ito > - ~ - - 

r^r^rrr^ a dosure a — 

of the connector. 09 arran 9 ed ne ar a Proximal end 

42. A connector according to dalm 41, wherein the second surface .1601 of * . 
oriented to face the proximal end of the connector. ' ' 
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